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Twenty-eight E and SO galaxies which belong to isolated pairs (paired with an E, SO or spiral galaxy) have a FLF as shown in Figure 2 . If gravitational perturbation by a companion is important in triggering a radio source, then the effect should be most pronounced in binary galaxy systems, where such perturbations are presumably present over a long time scale. The galaxies in the paired sub-sample are taken from a more detailed study of elliptical galaxies in binary systems currently in progress. A comparison with the FLF for unpaired galaxies shows a difference which is significant at the 0.001 level (using the Kolmogorov-Smirnov test, Siegel 1956) in the sense that paired galaxies are on average about ten times more powerful as radio sources than unpaired galaxies. However, this difference can be accounted for by the different optical luminosity functions of the paired and unpaired galaxies. When the sample of 28 paired galaxies is matched with a second sub-sample of 56 unpaired galaxies having the same distribution of absolute magnitude, morphological type and distance (also shown in Figure 2 ), there is no significant difference between the two FLFs.
The results of this study strongly indicate that, unlike the case for spiral galaxies (Hummel 1981a), the galaxy environment appears to have little influence on the formation of radio sources in elliptical and SO galaxies, and there is no evidence for excess radio emission from paired galaxies.
1 am grateful to John Whiteoak for much helpful advice during the planning of the survey and reduction of the data, and also for his invaluable assistance during the observing runs at Parkes.
Introduction
It is now firmly established that a small anisotropy of the galactic cosmic rays exists, observable from Earth as a variation of intensity in sidereal time. The problem now is to determine more clearly the characteristics of the anisotropy and, in particular, its detailed spatial structure and how it depends upon the energy and composition of the cosmic rays. This is a very difficult task and, in the final analysis, may not be fully achievable from Earth-based observations. The purpose of the present paper is to describe briefly an installation now operating in Tasmania to provide further information on the spatial structure of the anisotropy.
The effect was discovered by observing the sidereal time variations of the intensity both of muons at deep underground sites Bergeson et al. 1979) , corresponding to primary cosmic ray energies of ^ 10 12 eV, and of air showers at mountain altitudes (Nagashima et al. 1975; Gombosi et al. 1975) , corresponding to primary energies of 10 13 -10 14 eV. The effect has been confirmed by Bercovitch and Agrawal (1981) and by Alexeenko et al. (1981) .
In the energy range of 10 12 -10 ,4
eV the sidereal daily variation of intensity is about 0.05% with a time of maximum of about 00 hr R.A. In spite of the very low intensity of cosmic rays in this energy range, it has been possible to construct detecting equipment with large enough sensitive areas to yield counting rates in the range 10M0 5 per hour and hence to obtain the required statistical accuracy to observe the effect. For energies below about 10 12 eV the complicating effects of the solar system magnetic field render it difficult for an observer within the solar cavity to determine the galactic anisotropy, while for energies above about 10 14 eV it has proved difficult to gather adequate statistics to demonstrate the effect unambiguously (Hillas 1981) .
Among the reasons for the interest in observing this tiny effect is the fact that an anisotropy would be expected from the motion of an observer relative to the galactic cosmic ray gas. One such cause of relative motion is the expected streaming of cosmic rays out of the Galaxy, believed to occur in times of the order of 10' years for low energy particles (10
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1981). The anisotropy provides one of the few pieces of information about the rate of streaming and about the average rate of cosmic ray energy production. It is also expected to provide information about the direction of the interstellar magnetic field in the vicinity of the solar system. Several authors have examined how the parameters of the galactic anisotropy may be determined from the measured sidereal time variation (e.g. Jacklyn 1970; Nagashima and Mori 1976; Sakakibara et al. 1979) and they have pointed to the importance of making measurements in both hemispheres. These considerations have led to the construction of a new cosmic ray air shower array to complement a similar one which has operated since 1970 at Mt. Norikura. Known as the CO ALA Project (Cooperative Observations of An Showers Looking for Anisotropics), this array came into operation at the end of 1981.
Energy Determination
The cross-sectional area of a shower of particles produced by an energetic primary particle is approximately 1-2 x 10 4 m 2 and it depends very little on the energy of the primary. However, the number of particles (electrons and positrons) within the area of the shower does depend on energy and hence the number per unit area may be used to estimate the energy of the primary particle (see, for example, Wolfendale 1963) . Thus the higher the energy of a primary particle the higher the density of shower particles and the smaller the area of the detectors required to observe the shower. The number of detectors which are required to be triggered and the area of those detectors thus together determine the threshold energy of the showers detected by an array.
The Array
The air shower array is operating at Liawenee, Tasmania, on the property of the Inland Fisheries Commission to the West of Great Lake ('Liawenee' means fresh cold water in the Tasmanian aboriginal language). The site is on almost level ground at an altitude of 1060 m (mean atmospheric depth 890 g cm"
2
) and the geographic coordinates are 41°54' S and 146°40' E.
A diagram of the array is shown in Figure 1 in which the positions of the centres of the trays of detectors are given to scale, but the trays themselves are not drawn to scale. For various reasons the actual layout is different from that intended when the first report of plans for the array was published (Fenton et al. 1981) . The chief of these reasons was to increase the spacings between each unit array of four trays in order to decrease the number of showers recorded simultaneously by more than one array and thus to increase the counting rate of independent events. However, restrictions on the area available to us have resulted in some overlap.
The detectors are proportional counters made from stainless steel pipe of 1 mm wall thickness, 2.5 m length and 10 cm diameter filled to atmospheric pressure with argon + 10% methane. Four such proportional counters are housed side by side in a weather-proofed stainless steel box, the total area sensitive to cosmic ray particles being 1 m 2 per box. In each of the unit arrays designated A,B,C and D in Fig. 1, 16 such boxes are used, four at each corner of the unit array. Thus the sensitive area at each corner is 4 m 2 . In each of the unit arrays designated E and F there is one box at each corner, the sensitive area thus being 1 m 2 . Altogether there are 288 proportional counters in the array and the total sensitive area is 72 m 2 . The boxes or trays of counters are housed in lightweight sheet metal structures to keep them above the ground, to prevent an accumulation of snow over them and to minimise the direct sunlight on them.
The counters in each box of four are in parallel and are connected by doubly-shielded coaxial cable to a temperaturecontrolled central recording hut which, houses the pulse amplifiers (Le Croy type TRA 1000 current pulse amplifiers) and all other electronic circuitry. Separate high voltage cables from the hut to each box provide the 2.5 kV counter operating voltage. Air showers of five different particle densities in the range approximately 0.1 to 1 m~2 are recorded by selecting various combinations of pulses from the trays as indicated in Table 1 .
In Table 1 the recording mode designated as 3-fold on the top row means that shower particles must pass through three of the 4 m 2 trays in any one of the unit arrays A,B,C or D. Similarly the 4-fold mode requires that all four of the trays must be triggered. The energies listed in the Table are estimates only and are subject to further refinement.
From the observed counting rate of 1.3 x 10 4 per hour of-v 10 14 eV showers it will be seen that in one year approximately 10 8 showers will have been accumulated, or *» 5 x 10 6 for each hour of the sidereal day, implying that the statistical error of the order of 0.01% should be small compared with the observed sidereal daily variation. The first determination of the sidereal effect will be made after one complete year of operation. It is planned to keep the array running for at least three years.
We are grateful to the Inland Fisheries Commission of Tasmania for providing the site at Liawenee and we acknowledge the assistance provided by the Australian Research Grants Scheme towards the installation costs. 
Introduction
The first version of this mission was approved by the European Space Agency (ESA) Council in 1973 but did not in fact start its Phase B study until 1977. The early baseline design had been constrained by the requirement to make the spacecraft compatible in size and weight with the performance of a NASA Delta rocket, since this was seen as a necessary back-up to Ariane, then at an early stage of development. The mission payload then evolved with time due to the changing role dictated by the technical successes and observations made by the series of well-known X-ray satellites. The final spacecraft has emerged to have a unique capability since all the other X-ray satellites except the small Hakucho have now expired. This paper is designed to show that this powerful package of experiments offers new and important opportunities for coordinated and simultaneous ground-based work. It is not proposed to describe in great detail the three experiments or the spacecraft systems, since these are well documented elsewhere and are freely available (see References). A brief summary of the important parameters is, however, given below.
Spacecraft Mission
EXOSAT will be launched by Ariane into a highly elliptical orbit of 2 x 10 5 x 500 km with a period of ^ 99 hours. The ; inclination will be 72.5°, so that the satellite will be above the • horizon at the ground station at Villafranca near Madrid for long periods before swinging 'underneath' the Earth. The experiments will only observe while the satellite is above the radiation belts at an altitude of 50,000 km, and so continuous ] observations of 80 hours become possible. This orbit was chosen to maximise the possibility of lunar occultations of X-', ray sources. About 20% of the sky is therefore available plus a further 1% from Earth occultations, giving about 100 targets of which perhaps 50 or so will be done. The error in positional measurements is dictated by uncertainties in the spacecraft motion and the lunar limb profile, but is generally dominated by the source strength statistics. The three axis stabilised platform will point to about 5" and the rotating solar panel
